INTRODUCTION
T umor necrosis factor alpha (TNF-α) is a pleiotropic cytokine that plays a central role in inflammation (1) and apoptosis (2) . It is synthesized as a 26 kDa, type II transmembrane protein that is 233 amino acids (aa) long (3) . It contains a 30 aa cytoplasmic domain, a 26 aa transmembrane segment, and a 177 aa extracellular region (4) . TNF-α is assembled intracellularly to form a transmembrane, non-covalently-linked homotrimeric Reumatismo, 2007; 59(3) : [221] [222] [223] [224] [225] [226] sis. In turn, caspase-8 activates other downstream caspases, ultimately resulting in cell death (13, 14) . The wide range of TNF-α activities is explained by the presence of TNF-α receptors (TNF-α-Rs) on almost all nucleated cell types (15) . In humans two distinct types of TNF-α-Rs have been identified and molecularly cloned: TNF-R55 (also referred to as TNFR1, p55 or CD120a) and TNF-R75 (also called TNFR2, p75 or CD120b) with a molecular mass of 55 kDa and 75 kDa, respectively (16, 17) . Because of the pleiotropic functions of TNF-α in immune and inflammatory processes, it is implicated as an important mediator in many diseases (18, 19) in which a dysregulation of the immune system or of apoptosis leads to pathogenesis. Much evidence supports the hypothesis that this happens also in autoimmune disease (20) . Sjögren's syndrome (SS) is an organ-specific autoimmune disorder characterized by the destruction of glandular structures. Apoptosis of the acinar and ductal epithelial cells of the salivary and lachrymal glands has been proposed as a possible mechanism responsible for impairment of the secretory function. Apoptotic cell death may be induced either by cytotoxic T cells through the release of proteases (21) or by interaction of the Fas ligand, expressed by T lymphocytes, with Fas on epithelial cells (22) . There is increasing evidence of the direct involvement of autoantibodies in tissue pathogenesis (23) . The presence of serum autoantibodies directed against the ribonucleoprotein antigens SS-A (Ro) and SS-B (La) is one of the classification criteria used to identify Sjögren patients (24) . Although there is a high correlation between the presence of serum autoantibodies and the development of SS, the exact role of these antibodies in the pathogenesis of the disease is still unclear. Our previous work demonstrated that autoantibodies isolated from Sjögren IgG fractions are able, once they have penetrated inside the cells, to trigger the extrinsic pathway of apoptosis in the human salivary gland cell line A-253 (25) . To confirm the activation of the extrinsic apoptotic process pathway, in the present study, we investigate whether our experimental model, represented by the human salivary gland cell line, is able to produce TNF-α when stimulated with anti-Ro and anti-La autoantibodies. In addition, we investigate the presence of the TNF-α-receptors, TNFR1 and TNFR2, on the surface of the salivary gland cells.
RIASSUNTO

Obiettivo: Lo scopo di questo studio è stato valutare la produzione di TNF-α, induttore della via estrinseca del processo apoptotico, in seguito al trattamento con gli autoanticorpi anti-Ro ed anti-La isolati da pazienti con sindrome di Sjögren primaria in un modello sperimentale rappresentato dalla linea cellulare di ghiandole salivari umane, A-253. È stata, inoltre, valutata la presenza sulla superficie di tali cellule di recettori specifici per tale induttore, TNFR1 e TNFR2.
Materiali e metodi: Gli autoanticorpi anti-La ed anti-Ro sono stati purificati su una colonna cromatografia ad alta affinità. Le metodiche utilizzate per la valutazione della produzione di TNF-α e lo studio dei recettori di
MATERIALS AND METHODS
Cell cultures
A-253 cells from human epidermoid carcinoma of the submaxillary gland (American Type Culture Collection, USA, number: HTB-41) were cultured in McCoy's 5a modified medium supplemented with 10% foetal bovine serum, 1% antibiotic solution, 2 mM L-Glutamine, at 37°C, 5% CO 2 in air.
Anti-Ro and anti-La autoantibodies purification
Sera were collected from thirteen healthy volunteers and thirteen patients with primary Sjögren's syndrome, all fulfilling the American-European Consensus Group Classification criteria for SS (24) . IgG was obtained from Sjögren and healthy sera by precipitation with ammonium sulphate at 50% (w/v), and purified on protein G Sepharose (Amersham Pharmacia Biotech, Sweden). Anti-Ro and anti-La autoantibodies were purified from Sjö-gren IgG fractions using Sepharose 4B-Ro and Sepharose 4B-La affinity columns (Amersham Pharmacia Biotech, Sweden) as recommended by the manufacturer. Anti-Ro and anti-La autoantibodies were used at a concentration of 20 µg/ml in all experimental procedures. Healthy IgG, at the same concentration, were used as control for all experimental procedures.
Determination of membrane receptors TNFR1 and TNFR2 in the A-253 cells
Confocal microscopy and RT-PCR were used to determine whether the A-253 cell line shows the TNFR1 and TNFR2 receptors on the cell membrane. In the immunofluorescence assay, the A-253 cells (1x10 6 cells/well) were distributed in well microculture plates (Nunc, DK) after placement of a 175 µm-cellocate glass (Eppendorf, D). The cells were fixed with 2% (w/v) paraformaldehyde (SIG-MA) in PBS for 10 min, and then treated with biotinylated anti-human TNFR1 and biotinylated anti-human TNFR2 (all antibodies were purchased from R&D Systems, MN, USA) for 90 min at room temperature. Streptavidin (FITC) (Chemicon, CA, USA) was used for FITC secondary detection. The cells were observed using a confocal laser scanning microscopy system (Leica, TCS-SP2, Germany) using a λ = 488 nm Argon-Crypton laser for FITC. For RT-PCR analysis total cellular RNA was extracted from A-253 cells using the RNAzol bee isolation reagent (Tel-Test, TX, USA) according to the manufacturer's instructions. First-strand cDNA was synthesized from 1 µg total cell RNA using the Superscript II reverse transcriptase kit (Life Technologies, UK). The following primer pairs were used for amplification: TNFR1, forward 5'-AC-CAAGTGCCACAACGGAAC-3' and reverse 5'-CTGCAATTGAAGCACTGGAA-3'; TNFR2, forward 5'-CTCAGGAGCATGGGGATAAA-3' and reverse 5'-AGCCAGCCAGTCTGACATCT-3'. GADPH was used as control and the primers used to amplify it were: GADPH forward 5'-CAACG-GATTTGGTCGTATT-3' and GADPH reverse 5'-GATGGCAACAATATCCACTT-3' primer pairs. The PCR products of the expected size were visualized with ethidium bromide in 1.2% (w/v) agarose gel electrophoresis and confirmed by sequencing.
A-253 cells treatment
Cell cultures were subjected to the following treatments: 1) anti-Ro autoantibodies (20 µg/ml) from Sjögren IgG for 16h; 2) anti-Ro autoantibodies (20 µg/ml) from Sjögren IgG for 24h; 3) anti-La autoantibodies (20 µg/ml) from Sjögren IgG for 16h; 4) anti-La autoantibodies (20 µg/ml) from Sjögren IgG for 24h. Untreated cells and cells treated with healthy IgG (20 µg/ml) for 16h and 24h were used as control.
TNF-α production analysis
We employed an ELISA assay and RT-PCR to visualize TNF-α production by the A-253 cells. For the ELISA test the Quantikine human TNF-α immunoassay was used (R&D Systems, MN, USA). For RT-PCR the following primer pairs were used for amplification: TNF-α forward 5'-TCCTTCA-GACACCCTCAACC-3' and reverse 5'-AGGCC-CCAGTTTGAATTCTT-3'; the PCR products of the expected size were visualized with ethidium bromide in 1.2% (w/v) agarose gel electophoresis and confirmed by sequencing. The results are expressed as the mean ± SE of six experiments performed in duplicate.
Densitometric analysis
The bands obtained after RT-PCR for TNF-α production were submitted to densitometric analysis using 1D Image Analyses Software (Kodak Digital Science, Rochester, NY). The results are expressed as arbitrary units.
Statistical analysis
The data were analyzed for normality using the Wilks Shapiro Test. Differences in means for paired observations were analysed by Student's t-test. In all instances values of p<0.05 were considered statistically significant.
RESULTS
Evidence for TNFR1 and TNFR2 expression in A-253 cells
Confocal microscopy and RT-PCR were employed to demonstrate that A-253 cells express the TNFR1 and the TNFR2 receptors. Figure 1 shows the mR-NA expression for TNFR1 and TNFR2 by the A-253 cells (panel A). These results were confirmed by an immunofluorescence assay (Fig. 1, panel B) that evidences the expression of TNFR1 and TN-FR2 on the A-253 cell membrane (A=TNFR1; B=TNFR2). No fluorescence was detected in cells treated with paraformaldehyde or with streptavidin (FITC) only (C, D).
TNF-α induction by anti-Ro and anti-La autoantibodies treatment
Cell treatment with the anti-Ro autoantibodies from Sjögren IgG determines TNF-α production, that reached a maximum at 16 hours. When the ELISA test was repeated at 24 and 48 hours the TNF-α production was significantly reduced (p<0.05) (Fig.  2, panel A) . These results were confirmed by RT- vances have supported the idea that, once they have penetrated cells, autoantibodies can be directly pathogenic and directly trigger the apoptotic pathway (29) . There is now evidence, in Sjö-gren's syndrome, of a correlation between autoantibody penetration of salivary epithelial cells and a direct role in causing apoptotis. Sisto et al. (25) demonstrated that, in an experimental model of the human salivary gland cell line A-253, autoantibodies contained in IgG purified from Sjö-gren sera are able, once they have penetrated inside cells, to trigger cell death through apoptotic mechanisms, in a caspase-dependent manner, in which both the extrinsic and intrinsic pathways play a role. In this study we clarify which could be the inducer of the extrinsic pathway of apoptosis, investigating TNF-α production following anti-Ro and anti-La autoantibodies treatment of the cells. Results obtained demonstrate that the salivary gland cells show TNF receptors on their cellular surface, and that anti-Ro and anti-La autoantibodies significantly enhance the release of TNF-α, in comparison with cells treated with healthy IgG and untreated control cells. However, much still remains unknown about the signal transduction pathway regulated by TNF-α. PCR (Fig. 2, panel B) . Treatment with the anti-La autoantibodies yielded the same results (data not shown). Cells treatment with healthy IgG induces comparable TNF-α levels to untreated control cells.
Densitometric analysis
There is an increase in TNF-α mRNA expression in cells treated with anti-Ro for 16h compared to untreated control cells and cells treated with healthy IgG. After 24h from anti-Ro treatment, a decrease of the TNF-α mRNA levels is observed (Fig. 2, panel C) . Anti-La autoantibodies cells treatment yielded the same results (data not shown).
DISCUSSION
Several findings suggest that there is a relationship between the binding and penetration of autoantibodies in the different cell types and the triggering of events leading to various functional cellular alterations (26) . One of the most interesting effects of autoantibody penetration is the induction of programmed cell death (27) . Growing evidence suggests that deregulation of apoptosis is involved in autoimmunity (28) , and recently, research ad- 
